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To drive the two hydrological models, we obtained daily meteorological time series Figure 3 shows the probability distribution of consecutive missing days from each group of 136 catchments, which is skewed toward the low end. We therefore used the two-parameter
137
Gamma distribution to simulate probability distribution of consecutive missing days ( Figure   138 3). The Gamma distribution is expressed as
140
where X is the consecutive missing days number, k is shape parameter, and is scale 141 parameter. The corresponding probability density function in the shape-scale 22% that represent 5%, 10% and 20% missing rates, respectively.
148
As seen from Figure 3 , the two parameters are stable under the three groups of catchments.
149
The k parameter varies from 0.63 to 0.87 and the θ parameter changes from 62 to 81. It is 150 noted that we removed all times when the number of consecutive missing days was > 365.
151
We did that for a number of reasons. Firstly, gap-filling an entire year of missing data would 152 likely impact annual trends. Secondly, the focus of this paper is on gap-filling short periods 153 of missing data to be able to include more catchments in streamflow analyses. Thirdly, 154 removing all periods of greater than 365 days allowed us to better fit a gamma distribution to 155 the number of missing days. We used the following equation to quantify the trend bias:
174
where Bt is the bias in annual streamflow trend (mm/year/year), Tfilled is annual trend for gap-
175
filled streamflow (mm/year/year), Tobs is annual trend in observed streamflow
176
(mm/year/year). It measures the trend error between the infilled and observed runoff trends 177 with Bt ≈ 0, which indicates that the trend in observed annual runoff is almost the same as 178 that in the infilled annual runoff.
179
We also defined relative trend bias (PBt) as (1 ) 5 ln(1 ) 
207
For each catchment, GR4J and SIMHYD were calibrated using benchmark data and 100 time than that for 10% and 5% missing experiments for both models, and the underperformance is 268 more noticeable from SIMHYD gap-filled than that from GR4J gap-filled. This result
269
suggests that the trend bias is reasonable when the missing rate is less than 10%, and can be 270 large for small number of catchments when the missing rate is to 20%. et al., 2016; Parajka et al., 2013; Zhang et al., 2016a) .
287
The 'missing' rate experiments designed in this study are based on the actual data missing however interesting to note that there are streamflow gaps lasting much longer than this in 291 many catchments, with gaps of many months in some cases, noting that we excluded gaps 292 lasting one year or more. It is highly likely that filling a gap of one year or more will result in 293 biases larger than those presented here.
294
Furthermore, we also tested the quality of random gap-filled daily streamflow. In that case, 295 the missing patterns were randomly selected using a random number generator. The results
296
obtained from the random gap-filling (not shown) are similar to the results presented here.
297
Thus, it is likely that the length of the gaps (as long as it is less than one year) is unlikely to 298 impact the results of the gap-filling experiment. We would conclude from this that the use of 299 hydrologic modelling for filling the substantially gapped data (up to 10% missing rate) 300 described here for Australia will not impact annual trends of streamflow. Impacts on other 
325
This study focuses on evaluating annual streamflow and its trends. Therefore, we used the 
331
In general however, it is challenging to use hydrological modelling for low flow simulations 
